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3/7/1 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0014707284 BIOSIS NO. : 200400073540 

Rapamycin in combination with cyclosporine or tacrolimus in 

liver, pancreas, and kidney transplantation. 
AUTHOR: MacDonald A S (Reprint) 

AUTHOR ADDRESS: Department of Surgery, Dalhousie University, Halifax, NS, 

B3H 2Y9, Canada* *Canada 
AUTHOR E-MAIL ADDRESS: Allan . macdonald@dal . ca 



JOURNAL: Transplantation Proceedings 35 (3A Supplement) : p201S-208S May 

2003 2003 

MEDIUM: print 

ISSN: 0041-1345 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: A 10 -year experience with the immunosuppressive drug rapamycin 
that begins in the laboratory then extends through multicentre trials in 
combination with cyclosporine in kidney transplant recipients, 
exploration of its use as a single agent and in combination with 

***tacrolimus*** , and its potential in nonrenal organs is described. 
Rapamycin is a potent inhibitor of endothelial injury in rat aortic 
allografts. When added to full-dose cyclosporine it achieves low 
rejection rates, but it augments the nephrotoxicity and hyperlipidemia of 
cyclosporine. On the other hand, it allows discontinuation of calcineurin 
inhibitors in stable kidney and liver patients suffering from 
nephrotoxicity late posttransplant . At least in Caucasian patients, 
discontinuation of cyclosporine is possible as early as 3 months 
post-kidney transplant. In combination with low-dose tacrolimus, 
exceptionally low rates of rejection were seen in recipients of kidney, 
pancreas, and liver recipients with preservation of excellent renal 
function. These pilot studies have been confirmed in several 
single-centre and, more recently, multicentre trials in kidney and 
pancreas transplantation. The side-effect profile of hyperlipidemia, 
lymphocoeles, delayed wound healing, and possible liver effects are 
coming into focus, and ways of minimizing these problems being 
introduced. The lessons learned include the need for early adequate blood 
levels, the lack of correlation between dose and drug exposure, and the 
potency that allows marked dose reductions in calcineurin inhibitors and 
steroids . 



3/7/2 (Item 2 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0014705905 BIOSIS NO. : 200400072161 

Cyclosporin A and tacrolimus, but not rapamycin, inhibit 

cross -presentation of exogenous antigen. 
AUTHOR: Lee Chong-Kil (Reprint) ; Yang In-Ho (Reprint) ; Im Sun A (Reprint) ; 

Park Eun-Ju (Reprint); Lee Young-Ran (Reprint); Kim Kyungjae 
AUTHOR ADDRESS: Department of Pharmacy, Chungbuk National University, 48 

Gaeshin Dong, Cheongju, Chungbuk, 361-763, South Korea**South Korea 
JOURNAL: FASEB Journal 17 (7): pC121 April 14, 2003 2003 
MEDIUM: print 

CONFERENCE/MEETING: 90th Anniversary Annual Meeting of the American 

Association of Immunologists Denver, CO, USA May 06-10, 2003; 20030506 

SPONSOR: American Association of Immunologists 

ISSN: 0892-6638 _(ISSN print) 

DOCUMENT TYPE: Meeting; Meeting Abstract 

RECORD TYPE: Citation 

LANGUAGE: English 



3/7/3 (Item 3 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0014685701 BIOSIS NO. : 200400053231 

Rapamycin antagonizes cyclosporin A- and tacrolimus 

(FK506) -mediated augmentation of linker for activation of T cell 

expression in T cells. 



AUTHOR: Cho Clifford S; Chang Zhen; Elkahwaji Johny; Scheunemann Tara L; 
Manthei Eric R; Colburn Matthew; Knechtle Stuart J; Hamawy Majed M 
(Reprint) 

AUTHOR ADDRESS: Division of Transplantation, Department of Surgery, Medical 

School, University of Wisconsin, Madison, WI, 53792, USA**USA 
AUTHOR E-MAIL ADDRESS: hamawy@surgery.wisc.edu 

JOURNAL: International Immunology 15 (11) : pl369-1378 November 2003 2003 

MEDIUM: print 

ISSN: 0953-8178 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE : Eng 1 i sh 

ABSTRACT: The discovery of new immunosuppressive drugs such as 
rapamycin, cyclosporin A (CsA) and tacrolimus (FK506) has 
been very useful for preventing graft rejection and autoimmune disease. 
However, these drugs are not specific, and are associated with 
side-effects and toxicities. Therefore, understanding the molecular 
mechanisms of these drugs is important for designing specific 
immunosuppressants. Here, we show that in contrast to CsA and FK506, 
rapamycin blocks activation- induced expression of the linker for 
activation of T cells (LAT) , a signaling molecule critical for initiating 
TCR signaling. Thus, whereas CsA and FK506 strongly enhanced TCR- and 
phorbol myristate acetate- induced LAT expression in T cells, rapamycin 
effectively inhibited activation- induced LAT expression. Importantly, 
these opposite effects were mutually antagonistic, as rapamycin acted as 
a potent antagonist for both CsA and FK506. Because CsA, unlike FK506 and 
rapamycin, does not bind to the intracellular immunophilin FK-binding 
protein (FKBP) , the antagonism between these drugs is not simply due to 
competition for intracellular FKBP. Accordingly, RNA and protein 
stability analyses suggest inhibition by rapamycin at the translational 
level. Given the important role of LAT in initiating T cell activation, 
our data suggests that the effects of rapamycin, CsA and FK5 06 on T cell 
activation involve regulating early T cell signaling. These findings 
refine our understanding of the manifold effects of these 

immunosuppressants, thus providing insight into the drastic physiological 
contrasts observed between these drugs . 



3/7/4 (Item 4 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0014508307 BIOSIS NO.: 200300463918 

Long-term pharmacokinetic study of the novel combination of tacrolimus and 

sirolimus in de novo renal allograft recipients. 
AUTHOR: Kuypers D R J (Reprint) ; Claes K; Evenepoel P; Maes B; 

Vanrenterghem Y 

AUTHOR ADDRESS: Department of Nephrology and Renal Transplantation, 

University Hospitals Leuven, B-3000, Leuven, Belgium* ^Belgium 
AUTHOR E-MAIL ADDRESS: Dirk.kuypers@uz.kuleuven.ac.be 

JOURNAL: Therapeutic Drug Monitoring 25 (4) : p447-451 August 2003 2003 

MEDIUM: print 

ISSN: 0163-4356 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE : English 

ABSTRACT: It was recently shown in two randomized studies that combining 
sirolimus (rapamycin) and tacrolimus is very efficient in 
renal transplantation. However, little is known about the long-term 
pharmacokinetics of this combination. We performed simultaneous AUC 
measurements (area under the concentration curves) of sirolimus and 
tacrolimus at 1, 3, and 12 months posttransplantation in nine de novo 



recipients treated with this drug combination to characterize the 
evolution of the pharmacokinetics of both drugs and to investigate 
possible interactions between the two compounds. Patients were treated 
with a standard-dose tacrolimus or with a reduced-dose tacrolimus in 
combination with sirolimus and corticosteroids. This long-term 
pharmacokinetic study has shown that when sirolimus is combined with 
tacrolimus, dose changes of sirolimus are reflected by pharmacokinetic 
exposure parameters. Patients taking a low dose of sirolimus in 
combination with a standard dose tacrolimus might require sirolimus dose 
increments over time to maintain constant exposure to sirolimus. Further 
prospective dose-controlled studies are necessary to investigate a 
possible effect of a standard-dose tacrolimus on long-term sirolimus 
bioavailability and/or metabolism. Dose reductions of tacrolimus in both 
study groups were reflected by concordant decreasing pharmacokinetic 
exposure parameters, which illustrates the common clinical practice of 
reducing the dose of calcineurin inhibitor as time elapses after 
transplantation . 



3/7/5 (Item 5 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts . reserv. 

0014497153 BIOSIS NO.: 200300455832 

Successful infliximab treatment of steroid and OKT3 refractory acute 
cellular rejection in two patients after intestinal transplantation. 

AUTHOR: Pascher Andreas (Reprint) ; Radke Cornelia; Dignass Axel; Schulz 
Ralf J; Veltzke-Schlieker Winfried; Adler Andreas; Sauer Igor M; Platz 
Klaus; Klupp Jochen; Volk Hans -Dieter; Neuhaus Peter; Mueller Andrea R 

AUTHOR ADDRESS: Klinik fuer Allgemein-, Viszeral- und 

Transplantationschirurgie, Medizinische Fakultaet, Charite, Humboldt 
Universitaet zu Berlin, Augustenburgerplatz 1, Campus Virchow, 13353, 
Berlin, Germany** Germany 

AUTHOR E-MAIL ADDRESS: andreas.pascher@charite.de 

JOURNAL: Transplantation (Hagerstown) 76 (3): p615-618 August 15, 2003 
2003 

MEDIUM: print 
ISSN: 0041-1337 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Acute rejection resistant to established immunosuppressive rescue 
protocols remains the most prominent risk factor after intestinal 
transplantation. In two patients presenting with steroid-resistant severe 
acute cellular rejection 9 months and 2 years after intestinal 
transplantation, complete resolution was not achieved despite 5 and 10 
days of 0KT3 treatment, respectively, and high-dose triple baseline 
immunosuppression with ***tacrolimus*** , ***rapamycin*** , and steroids. 
There was a dissociated course of rejection with persistent moderate to 
severe rejection in the terminal portion of the graft despite complete 
recovery from rejection in the proximal parts. Both patients were treated 
with four subsequent infusions of infliximab (3 mg/kg body weight) , a 
chimeric anti-tumor necrosis factor-alpha antibody. There was an 
immediate response regarding macroscopic appearance, graft histology, and 
clinical symptoms. Both patients recovered. In conclusion, infliximab has 
proven to be an effective rescue therapy in a selected group of patients 
with steroid and 0KT3 refractory severe acute rejection after intestinal 
transplantation . 



3/7/6 (Item 6 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS . All rts. reserv. 



0014447013 BIOSISNO.: 200300405732 

14th Workshop for Experimental and Clinical Liver Transplantation and 

Hepatology, Wilsede, Lower Saxony, Germany, June 22-24, 2003. 
AUTHOR : Anonymous 

JOURNAL: Zeitschrift fuer Gastroenterologie 41 (6) : p603-620 Juni 2003 
2003 

MEDIUM: print 

CONFERENCE/MEETING: 14th Workshop for Experimental and Clinical Liver 
Transplantation and Hepatology Wilsede, Lower Saxony, Germany June 22-24, 
2003; 20030622 

SPONSOR: Univesitaetsklinikum Essen, Klinik fuer Allgemein- und 

Transplantations -Chirurgie 
ISSN: 0044-2771 

DOCUMENT TYPE: Meeting; Meeting Summary 
RECORD TYPE: Abstract 
LANGUAGE : Engl i sh ; German 

ABSTRACT: This meeting contains abstracts of 4 9 papers, written in German 
and English, on a variety of topics in hepatology in the human patient 
and in animal models, including partial liver transplantation, 
small-f or-size liver transplant, liver regeneration, cholestasis, liver 
cirrhosis, insulin resistance, metastasis, colorectal carcinoma, ischemia 
and reperfusion, post graft dysfunction, hepatitis C, steatosis, HIV, 
kidney function, liver function test, stem cells, molecular adsorbent 
recirculating system (MARS) albumin dialysis, reinfection prevention, 
chemotherapy, ribavirin, immunoglobulin, tacrolimus, cyclosporine, 
rapamycin, mycophenolate mofetil, lamivudine, 3D organ imaging, and 
cell biology. 



3/7/7 (Item 7 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0014415585 BIOSISNO.: 200300374304 

Long-term islet allograft survival in nonobese diabetic mice treated with 

***tacrolimus*** , ***rapamycin*** , and anti-interleukin-2 antibody. 
AUTHOR: Molano R Damaris; Pileggi Antonello; Berney Thierry; Poggioli 

Raffaella; Zahr Elsie; Oliver Robert; Malek Thomas R; Ricordi Camillo; 

Inverardi Luca (Reprint) 
AUTHOR ADDRESS: Cell Transplant Center, Diabetes Research Institute, 

University of Miami School of Medicine, 1450 N.W. 10th Avenue, R-134, 

Miami, FL, 33136, USA**USA 
AUTHOR E-MAIL ADDRESS: linverar@med . miami . edu 

JOURNAL: Transplantation (Hagerstown) 75 (11) : pl812-1819 June 15, 2003 
2003 

MEDIUM: print 
ISSN: 0041-1337 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Background; Nonobese diabetic (NOD) mice develop autoimmune 
diabetes with features similar to those observed in the human disease. 
The concurrence of allorecognition and recurrence of autoimmunity might 
explain why most of the treatments successful in preventing islet 
allograft destruction in other non- autoimmune combinations often fail in 
NOD recipients. To assess the value of the NOD mouse model for the 
evaluation of treatments relevant to clinical islet transplantation, the 
authors have tested the effect of a protocol closely resembling the one 
successfully used in the Edmonton clinical trial on the survival of islet 
allografts in NOD mice. Methods: C57BL/6 islets were transplanted under 
the kidney capsule of spontaneously diabetic NOD mice. Treatment 



consisted of a combination of rapamycin, tacrolimus, and 

anti-interleukin (IL) -2 monoclonal antibody. Control groups received each 
treatment alone, a combination of two agents, or no treatment. Results: 
Untreated animals invariably lost their graft within 13 days. 
Administration of rapamycin and tacrolimus significantly 

prolonged graft survival, with two of seven animals bearing a functional 
graft longer than 100 days. Addition of anti-IL-2 antibody therapy 
further improved graft survival, with six of eight grafts functioning 
longer than 100 days and two of eight grafts functioning longer than 2 00 
days. Conclusions: In view of the limited success obtained with other 
treatments in this model, the dramatic prolongation of graft survival 
observed in the authors' study, by using a therapy that mimics one 
successfully used in clinical trials, seems to validate the NOD mouse as 
a meaningful model for the study of therapeutic interventions for the 
prevention of islet graft loss. 



3/7/8 (Item 8 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0014397914 BIOSIS NO. : 200300356633 

Combination Sirolimus, Tacrolimus, and Methotrexate To Prevent 
Graf t-vs-Host Disease (GVHD) after Unrelated Donor or Mismatched 
Family-Member Marrow Transplantation. 

AUTHOR: Ant in Joseph H (Reprint) ; Edwin Alyea P (Reprint) ; Kim Haesook 
(Reprint); Parikh Bijal (Reprint); Cutler Corey (Reprint); Ho Vincent T 
(Reprint) ; Lee Stephanie J (Reprint) ; Soiffer Robert J (Reprint) 

AUTHOR ADDRESS: Adult Oncology, Dana-Farber Cancer Institute, Boston, MA, 
USA**USA 

JOURNAL: Blood 100 (11) : pAbstract No. 654 November 16, 2002 2002 
MEDIUM: print 

CONFERENCE/MEETING: 44th Annual Meeting of the American Society of 
Hematology Philadelphia, PA, USA December 06-10, 2002; 20021206 
SPONSOR: American Society of Hematology 
ISSN: 0006-4971 

DOCUMENT TYPE: Meeting; Meeting Abstract; Meeting Poster 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Sirolimus (rapamycin) is a macrocyclic lactone similar in 
structure to tacrolimus and cyclosporine , but it inhibits signal 
transduction and cell cycle progression rather than T cell activation 
after binding to FKBP12 . In vitro and animal studies suggest that 
sirolimus is synergistic with calcineurin inhibitors such as tacrolimus. 
Furthermore, sirolimus has a distinct toxicity profile, allowing its use 
in combination with tacrolimus. We tested the hypothesis that the 
synergistic combination of sirolimus and tacrolimus would result in 
similar or better GVHD prevention compared with historical controls while 
minimizing toxicity by using lower doses of both agents. Methods: we 
treated 41 patients with the 3 -drug combination of sirolimus (12 mg 
loading dose then 4 mg orally daily to maintain a level of 3-12 ng/ml) 
tacrolimus (0.02 mg/kg/d continuous infusion to maintain a level of 5-10 
ng/ml) and methotrexate 5 mg/m2 on days 1,3,6,11. All patients received 
cyclophosphamide 180 0 mg/m2 /day x 2 followed by TBI 2 Gy twice daily x 7 
(total dose 14 Gy) . Stem cell source was either HLA compatible or 5/6 
antigen matched unrelated donor marrow or 5/6 antigen matched family 
member marrow. Filgrastim (5mug/kg) was administered from Day +12 until 
engraftment. Patient characteristics: median age (range) 42 yrs (19-62); 
Male /Female : 27/14 . Matched URD marrow was used in 25 (61%), partially 
mismatched URD marrow in 11 (2 7%) , and partially mismatched related donor 
marrow in 5 (12%). Diagnoses included AML (10), ALL (10), CML (12), NHL 
(2), MDS (7). 25/41 (61%) were transplanted for advanced disease. 
Results: Oral sirolimus was tolerable and therapeutic serum levels were 



attainable in all patients. All evaluable patients engrafted. An absolute 
neutrophil count of 500/mul was achieved on Day +18 (range, 11-32) . 
Sustained platelet counts > 20,000/mul were attained on Day +29 (range, 
14-67) and platelet counts >105 were attained on Day +57 (22-180) . Grade 
0-1 acute GVHD occurred in 75%. Grades II, III, and IV acute GVHD 
occurred in 13%, 8%, and 5% respectively (total Grade II-IV GVHD 26%) . 
22/41 patients are alive. Causes of death include: relapse (7), infection 
(3), VOD (3), GVHD (2), respiratory failure (2), multiorgan failure (1), 
and bleeding (1). Actuarial survival at 1 year is 52%. Conclusion: Oral 
sirolimus is tolerable, adequate blood levels are achievable, and there 
appears to be a reduction in the rate of acute GVHD compared with 
historical data in predominantly high-risk patients receiving marrow stem 
cells. This novel regimen for GVHD prophylaxis is worthy of further study 
in allogeneic transplantation. 



3/7/9 (Item 9 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0014385268 BIOSIS NO.: 200300342011 

Superior T-cell suppression by rapamycin and FK506 over rapamycin and 

cyclosporine A because of abrogated cytotoxic T- lymphocyte induction, 

impaired memory responses, and persistent apoptosis. 
AUTHOR: Koenen Hans J P M; Michielsen Etienne C H J; Verstappen Jochem; 

Fasse Esther; Joosten Irma (Reprint) 
AUTHOR ADDRESS: Department for Blood Transfusion and Transplantation 

Immunology, University Medical Center Nijmegen, 6500 HB, PO Box 9101, 

Ni j megen , Netherlands * * Nether lands 
AUTHOR E-MAIL ADDRESS: I.Joosten@abti.umcn.nl 

JOURNAL: Transplantation (Hagerstown) 75 (9): pl581-1590 May 15, 2003 2003 

MEDIUM: print 

ISSN: 0041-1337 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: Immunosuppressive therapy is best achieved with a combination of 
agents targeting multiple activation steps of T cells. In 
transplantation, cyclosporine A (CsA) or tacrolimus (FK506) are 
successfully combined with ***rapamycin*** (Rap) . Rap and CsA were first 
considered for combination therapy because FK506 and Rap target the same 
intracellular protein and thus may act in an antagonistic way. However, 
in clinical studies, FK506+Rap proved to be effective. To date, there is 
no in vitro data supporting these in vivo findings, and it is unclear 
whether the observed effects are T-cell mediated. In a human polyclonal 
allogeneic in vitro model, we found that although combined drug treatment 
markedly reduced expansion of naive T cells, T-cell activation occurred 
irrespective of the drug combination used. The induction of cytotoxic 
effector T cells was reduced by CsA+Rap but completely abolished by 
FK506+Rap. Importantly, combined immunosuppression allowed generation of 
memory CD4+ and CD8+ T cells and hence did not result in T-cell anergy. 
However, FK506+Rap treatment resulted in a reduced number of allospecific 
memory T cells showing a decreased cell -cycle turnover and cytokine 
producing capacity. In contrast, CsA+Rap treatment led to increased 
memory T-cell numbers responding with elevated kinetics. The ability of 
Rap to promote apoptosis, which contributes to T-cell suppression, 
remained unaffected upon combination with FK506 or CsA. These data 
support the combined use of FK506+Rap over CsA+Rap for immunosuppressive 
therapy. 



3/7/10 (Item 10 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 



(c) 2004 BIOSIS. All rts. reserv. 



0014352219 BIOSIS NO.: 200300309708 

Mycophenolic acid is a potent inhibitor of the expression of tumour 

necrosis factor- and tumour necrosis factor-receptor superfamily 

costimulatory molecules. 
AUTHOR: van Rijen Miranda M L; Metselaar Herold J; Hommes Marti jn; 

IJzermans Jan N M; Til anus Hugo W; Kwekkeboom Jaap (Reprint) 
AUTHOR ADDRESS: Laboratory of Gastroenterology and Hepatology, Erasmus MC, 

Room L-455, 3000 CA, PO Box 2040, Rotterdam, Netherlands**Netherlands 
AUTHOR E-MAIL ADDRESS: kwekkeboom@mdl.azr.nl 
JOURNAL: Immunology 109 (1) : pl09-116 May 2003 2003 
MEDIUM: print 
ISSN: 0019-2805 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The tumour necrosis factor (TNF) ligands CD154, CD70 and TNF 
receptors CD134 and CD137 are all involved in allograft rejection. 
Because these molecules are not present on resting T cells, we 
investigated whether immunosuppressive drugs could inhibit their 
induction. Expression was induced in vitro on T cells by phorbol 
12-myristate 13 -acetate and ionomycin or by allogeneic dendritic cells in 
the presence or absence of cyclosporin A (CsA) , tacrolimus (TAC) , 
rapamycin derivative (SDZ RAD) , or mycophenolic acid (MPA) , and 
determined by flow cytometry. To study the effect of in vivo exposure to 
immunosuppressive drugs on these molecules, immunohistochemistry was 
performed on human lymph nodes from patients treated with TAC or TAC and 
MMF. The calcineurin inhibitors (CI) CsA' and TAC strongly suppressed the 
induction of CD70, CD137 and CD154, but not of CD134, upon 
pharmacological stimulation of T cells in vitro. In allogeneic 
stimulations only CD137 and CD154 were inhibited by CI. SDZ RAD did not 
inhibit pharmacological induction, but in allogeneic stimulations all the 
investigated molecules were partially suppressed. Both in pharmacological 
and in allogeneic stimulations, MPA inhibited induction of all tested 
molecules on T cells nearly completely at 4 mug/ml . However, in lymph 
nodes obtained from patients chronically treated with MMF and TAC no 
reduction of the expression of these molecules was observed. This was 
possibly caused by trough levels which were in vivo lower (mean: 2.3 
mug/ml) than the concentration giving complete inhibition in vitro. In 
conclusion, in contrast to CsA, TAC and SDZ RAD, MPA is a potent 
inhibitor of the induction of TNF- and TNF-receptor superfamily molecules 
on T cells. To obtain long-term suppression of these molecules in vivo, a 
plasma trough level of 4 mug/ml is indicated. 
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6/3/1 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0011910701 BIOSIS NO. : 199900170361 

Effect of combined immunosuppressive drug therapy on small intestinal 

nutrient transport in the rat 
AUTHOR: Sigalet David L (Reprint) ; Thorne Paul C; Williams David C; Martin 

Gary R; Yat scoff Randall W 
AUTHOR ADDRESS: Dep. Surgery, Alberta Children's Hosp., 1820 Richmond Road 

SW, Calgary, AB T2T 5C7, Canada* *Canada 
JOURNAL : Clinical Biochemistry 32 (1): p51-57 Feb., 1999 ***i999*** 
MEDIUM: print 
ISSN: 0009-9120 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 



6/3/2 (Item 2 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0010523428 BIOSIS NO.: 199699157488 

Nutritional and intestinal effects of the novel immunosuppressive agents: 
Deoxyspergualin, rapamycin, and mycophenolate mofetil 

AUTHOR: Yanchar Natalie L; Fedorak Richard N; Kneteman Norman M; Sigalet 
David L (Reprint) 

AUTHOR ADDRESS: Dep. Surg., Child. Mercy Hosp., 2401 Gillham Road, Kansas 

City, MO 64108, USA**USA 
JOURNAL: Clinical Biochemistry 29 (4) : p363-369 1996 1996 
ISSN: 0009-9120 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 



6/3/3 (Item 3 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv. 

0010170610 BIOSIS NO. : 199698638443 

Metabolism of the immunosuppressant tacrolimus in the small intestine: 

Cytochrome P4 50, drug interactions, and inter individual variability 
AUTHOR: Lampen Alfons; Christians Uwe (Reprint) ,- Guengerich F Peter, - 
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Que. H2L 4M1 Canada 

Transplantation ( TRANSPLANTATION ) (United States) 1996, 61/4 (523-526) 
CODEN: TRPLA ISSN: 0041-1337 
DOCUMENT TYPE: Journal; Article 
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The efficacy of rapamycin (RAPA) was tested on small bowel 
transplantation in the mouse and compared with cyclosporine (CsA) . Four 
groups were involved, each one included three combinations (n>=6) for 
evaluation of host-versus- graft (HVG, C57BL/6 x BALB/c Finf 1 (CB6Finf 
1) -to-BALB/c) , graf t-versus-host (GVH, BALB/ c-to-CB6Finf 1), and combined 
HVG and GVH responses (C57BL/6 -to-BALB/c) . Grafts were transplanted to 
recipients heterotopically . Groups were as follows: group 1: naive 
controls; groups 2 and 3: recipient mice treated with RAPA 2 mg/kg/day and 
4 mg/kg/day orally for 14 days, respectively; group 4: recipient mouse 
treated with CsA 4 mg/kg/day orally for 14 days. In the HVG model, the mean 
survival time (MST) of recipients was significantly longer in group 2 (32.9 
+/- 17.7 days, P=0.006), group 3 (32.7 +/- 10.4 days, P=0.0001), and group 
4 (37.9 +/- 11.8 days, P=0.0001), compared with naive controls in group 1 
(8.5 +/- 1.6 days) . In the GHV model, the MST of recipients in group 2 
(41.8 + /- 19.9 days, P=0.002), group 3 (48.2 +/- 21.4 days, P=0.001) and 
group 4 (56.5 +/- 30.6 days, P=0.003) were significantly prolonged compared 
with control group 1 (8.5 +/- 1.6 days). In combined HVG and GVH responses, 
MST of recipient in group 2 (20.9 +/- 4.9 days, P=0.0001), group 3 (27.0 
+/- 4.3 days, P=0.008), and group 4 (35.2 +/- 23.9 days, P=0.0001) were 
also significantly longer than that in controls (6.9 +/- 1.4 days), but in 
all three combinations, there were no statistically significant differences 
between groups 2 and 3, groups 2 and 4, or groups 3 and 4 (P>0.05). RAPA* 
is a potent immunosuppressant able to significantly prolong small bowel 
allograft survival in mice using a short-term treatment. There is no 
statistically difference in recipient survival between low and high doses 
of RAPA treatment and the CsA standard dose used in this study. 
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Background: Until very recently the results of clinical small -bowel 
transplantation were disappointing. The latest developments indicate, 
however, that significant improvements have been made towards clinical 
application of this mode of therapy for patients with short-bowel syndrome. 
Methods: Because of better immunosuppression and means to treat rejection, 
morbidity and mortality after small -bowel transplantation have been reduced 
and patient and ***graft*** survival has increased. Results: Septic 
complications and abnormal intestinal motility with functional 
problems remain pertinent problems. Nevertheless, a significant number of 
recipients have been able to stop TPN and resume a normal diet. 
Conclusions: Although recent results of intestinal 

transplantation are encouraging, long-term survival is less than with 
other solid organ transplants. However, continued improvements in 
immunosuppression and the diagnosis of rejection as well as better 
management of functional and infectious problems will certainly improve 
future results. 
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The effect of rapamycin (RAPA) as graft pretreat merit was 
evaluated in orthotopic small bowel and kidney allotransplantation (Tx) in 
the rat. In the small bowel Tx model, six groups were involved, each 
including throe combinations for evaluation of host -versus -graft (HVG) 
(Lewis (LEW) x Brown Norway (BN) (LBN) -Finf 1 <rt arrow> Lewis) , 
graf t-versus-host (GVH) (LEW <rt arrow> Finf 1) , and combined HVG and GVH 
immune responses (BN <rt arrow> LEW) . RAPA graft pretreatment alone (16 
mug/ml x 3 ml) was able to induce a modest but significant prolongation of 
survival in all three combination models compared with controls (P<0.05) . 
The same was observed for low dose CsA treatment (2 mg/kg/day x 14 days) of 
the recipient only (P<0.05). Combination of graft pretreatment with RAPA 
and CsA recipient treatment produced a marked prolongation of survival 
especially in HVG response. Recipients treatment with one 48-mug bolus of 
RAPA i.v. immediately after graft revascularization failed to achieve any 
prolongation of survival for the GVH or combined HVG and GVH responses. 
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* ABSTRACT: Background: Disruption of the CD4 0/CD154 pathway inhibits 
rejection in numerous models. The importance of this pathway on 

***intestinal*** allograft rejection was examined in this study. Methods: 
Intestinal grafts from B6C3F1 mice transplanted into 

C57BL/6 recipients were assessed histologically for rejection. Results: 
The monoclonal antibody to CD154, MR1, failed to inhibit rejection in 
wild-type mice. Similarly, CD154-/- recipient mice rejected intestinal 
allografts. MR1 did inhibit early rejection in CD8-/- mice, but had no 
effect in CD4-/- recipients. All MRl-treated CD8-/- recipients eventually 
developed rejection. No benefit was observed when blockade of the 
CD4 0/CD154 pathway by MR1 was combined with blockade of the CD2 8/B7 
pathway by mCTLA4Ig. Conclusions: These data suggest that CD4+ T cells 
mediating intestinal allograft rejection may be more dependent upon the 
CD40/CD154 pathway than CD8+ T cells. This finding highlights the 
importance of identifying agents that suppress CD8+ T cell-mediated 
rejection. 
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Sirolimus ( SRL ; rapamycin) is a macrolide antibiotic, which modest 
anticandidal and tumoricidal activities were superseded by its 
immunosuppressive potential to block allograft rejection. The most 
intriguing biological characteristic of SRL emerged after demonstration of 
its potent synergism with cyclosporine (CsA) . Naive T cells, residing in 
the GSUB0 phase of the cell cycle, become activated by three signals. 
Signal 1 (T cell antigen receptor/alloantigen) and Signal 2 (CD28/B7) 
progress T cell to the early GSUB1 phase inducing production of 
interleukin-2 (IL-2) and other T cell growth factors (TGFs) . Signal 3 
(cytokine/cytokine receptor) initiate cell division and differentiation in 
the late GSUB1/S phase. Whereas CsA binding to calcineurin blocks Signal 
1/2, SRL binding to mammalian target of rapamycin (mTOR) blocks Signal 3. 
Our preclinical studies have established the in vivo principles of the 
effects exhibited by SRL alone on allograft survival, synergism between SRL 
and CsA as well as two drugs pharmacokinetic and pharmacodynamic 
interactions. In our experimental model, a 14 -day i.v. continuous infusion 
of SRL by osmotic pump into rat recipients extended the survivals of heart 
allografts in a dose -dependent fashion. In comparison to untreated controls 
(MST of 6.3 + /- 0.5 days), 0.08 mg/kg SRL extended MST to 34.4 +/- 12.1 
days, and 0.8 mg/kg to 74.1 +/- 20.2 days, with 6/18 allografts surviving 
for more than 100 days. Since almost identical results were produced by 
10-fold higher SRL doses delivered by oral gavage, we estimated its 
bioavailability at 10%. Similarly, SRL prolonged the survivals of kidney, 
pancreas, and small bowel allografts in rats. At the same time large animal 
models cautioned about potential toxicities, namely intestinal vasculitis. 



The synergistic interactions of CsA and SRL may be explained by sequential 
effects in the early GSUB0/GSUB1 versus late Gl/S phases of cell cycle 
progression, respectively. The in vivo interaction of SRL with other 
immunosuppressive drugs was evaluated by the median effect analysis and the 
combination index (CI) values (CI = 1 shows additive, CI < 1, synergistic, 
and CI > 1, antagonistic, interactions) . Oral SRL proved to be synergistic 
in both CsA-resistant mouse (CI = 0.4-1.5) and CsA-sensitive rat (CI = 

0. 3-0.6) models. The pharmacokinetic interactions of SRL and/or CsA were 
evaluated in rats for i.v. and oral formulations. Although low CsA and SRL 

1. v. doses did not affect each other levels, potent interaction was 
observed after oral gavage : CsA increased SRL levels by 2-11 folds; and, 
SRL increased CsA levels by 2-3-folds. Our results suggested that both 
pharmacodynamic and pharmacokinetic interactions contribute to the 
synergism between SRL and CsA. We also estimated the impact of CsA/SRL 
interaction on renal dysfunction, myelosuppression, and hyperlipidemia . 
Salt-depleted rats treated with SRL (0.4-6.4 mg/kg) and/or CsA (2.5-20 
mg/kg) were examined for glomerular filtration rates (GFR) , lipid levels, 
and bone marrow cellularity. CsA- induced kidney function deficiency was 
exacerbated by SRL. This exacerbation of renal dysfunction correlated with 
increased CsA levels in kidneys when combined with SRL. Furthermore, CsA 
potentiated SRL-mediated toxicities, namely myelosuppression and increased 
cholesterol. In conclusion, SRL therapy is synergistic with CsA but both 
drug levels should be carefully monitored to avoid toxic effects. 
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Blocking the CD28/B7 and/or CD154/CD40 costimulatory pathways 
promotes long-term allograft survival in many transplant models where 
CD4SUP+ T cells are necessary for rejection. When CD8SUP+ T cells are 
sufficient to mediate rejection, these approaches fail, resulting in 
costimulation blockade-resistant rejection. To address this problem we 
examined the role of lymphotoxin- related molecules in CD8SUP+ T 
cell-mediated rejection of murine intestinal allografts. Targeting membrane 
lymphotoxin by means of a fusion protein, mAb, or genetic mutation 
inhibited rejection of intestinal allografts by CD8SUP+ T cells. This 
effect was associated with decreased monokine induced by IFN-gamma (Mig) 
and secondary lymphoid chemokine (SLC) gene expression within allografts 
and spleens respectively. Blocking membrane lymphotoxin did not inhibit 
rejection mediated by CD4SUP+ T cells. Combining disruption of membrane 
lymphotoxin and treatment with CTLA4~Ig inhibited rejection in wild- type 
mice. These data demonstrate that membrane lymphotoxin is an important 
regulatory molecule for CD8SUP+ T cells mediating rejection and suggest a 
strategy to avoid costimulation blockade-resistant rejection. 
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Allograft rejection involves T-cell activation, requiring T-cell receptor 
interactions with major histocompatibility complex (MHC) molecules and 
costimulatory signals delivered through the ***B7*** -CD28 pathway. We 
evaluated the effect of blocking this pathway on graft rejection and 
survival, in a rat experimental model of small bowel transplantation. 
Heterotopic small bowel transplantation was performed between PVG donor 
rats and DA recipient rats. The recipient animals were treated with 
CTLA4-Ig or irrelevant immunoglobulin (Ig)G as control and followed for 18, 
30 or 90 days. The survival rate and degree of inflammation and 
accumulation of CD4sup + T cells and macrophages were determined in the 
transplanted bowels. We found that administration of CTLA4- Ig 
significantly improved the survival rate compared to control rats: after 30 
days 73% of the treated rats had survived and at 90 days 5/8 rats were 
still living, whereas in the control group only 2/8 rats had survived. The 
grafts showed preserved mucosal structure with only a mild degree of 
subacute inflammation and the accumulation of CD4sup +T cells and 
macrophages was noticeably reduced in treated animals as compared to 
control rats. Necrosis was extensive in control rats, whereas CTLA4-Ig 
treated animals had grafts with at least some preserved villus morphology 
and no necrotic tissue. Although small bowel transplantation has proven 
exceptionally difficult, in this study we have shown that CTLA4-Ig 
treatment may provide a promising strategy to prevent rejection and induce 
long term tolerance and graft survival . 
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The effect of blocking the CD2 8/B7 costimulatory pathway on 
intestinal allograft rejection was examined in mice. Murine CTLA4Ig failed 
to prevent the rejection of allografts transplanted into wild-type or CD4 
knockout (KO) mice but did inhibit allograft rejection by CD8 KO 
recipients. This effect was associated with decreased intragraft mRNA for 
IFN-gamma and TNF-alpha and increased mRNA for IL-4 and IL-5. This altered 
pattern of cytokine production was not observed in allografts from murine 
CTLA4Ig- treated CD 4 KO mice. These data demonstrate that blockade of the 
CD28/B7 pathway has different effects on intestinal allograft 
rejection mediated by CD4sup + and CD8sup + T cells and suggest that T cell 
subsets have different costimulatory requirements in vivo. The results also 
suggest that the inhibition of CD4sup + T cell -mediated allograft rejection 
by CTLA4 Ig may be related to down-regulation of Thl cytokines and/or 
up-regulation of Th2 cytokines. 
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Background. CTLA4 immunoglobulin (Ig)G that binds to ***B7*** effective 
inhibits the signaling of CD2 8/CTLA4-B7 pathway and induces antigen 
specific T cell unresponsiveness in vitro and in vivo. Using CTLA4IgG, we 
examined induction of long-term graft survival and the mechanism of 
maintenance of tolerance in rat allogeneic small bowel transplantation. 
Methods. Small bowels of Brown-Norway rats (RT1 (n) ) were heterotopically 
transplanted into Lewis rats (RTlsup 1) . Recipients were treated with an 
i.p. injection of either CTLA4IgG or control IgG for 7 days. Results. 
Long-term survival was observed in rats treated with CTLA4IgG, whereas 
control rats died within 16 days after transplantation. To examine whether 
a tolerant state was established in long- term survival rats, secondary 
transplantation was performed using small bowels of Brown-Norway rats or 
ACI (RTlsup b) rats. It was demonstrated that small bowels of Brown-Norway 



rats were accepted; however, those of ACI rats were rejected within 10 
days. Serum concentrations of interleukin (IL) -4 were maintained at >50 
mug/ml for 7 days after transplantation in rats treated with CTLA4IgG but 
<15 mug/ml in control recipients. Serum IFN-gamma in CTLA4IgG- treated 
recipients increased after transplantation and was not distinguishable from 
that of control recipients during the first 7 days after transplantation. 
Conclusion. We demonstrated that CTLA4IgG treatment alone for 7 days 
induced a long-term donor specific tolerance rat allogeneic small bowel 
transplantation. The induction of long-term acceptance of small bowel 
allografts by CTLA4 IgG is not caused by simply the shift of anti -alloimmune 
responses from Thl to Th2 cytokine production. 
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Previous reports from other investigators demonstrate prolongation of 
allogeneic heart graft survival and decrease in CTL responses in rats 
treated with a small synthetic peptide corresponding to residues 75-84 of 
the human HLA- ***B7*** -01 molecule (Allotrap 07 (R) ) . We wished to determine 
the efficacy of these peptides in the highly immunogenic ACI > LEW and LEW 
> ACI small bowel transplant models. Animals were divided into treatment 
groups: I, none; II, Allotrap (20 mg/kg/day on Days 0-4); III, cyclosporine 
(CsA; 10 mg/kg/day on Days 0-4) ; IV, Allotrap + CsA (as in groups II and 
III); V, Allotrap (40 mg/kg/day every other day on Days -19 to 4); VI, 
Allotrap + CsA (as in groups III and V); VII, Allotrap + CsA (as in groups 
III and V, with Allotrap administered intragraft Days 0-4) . The animals 
Were sacrificed at the time of graft rejection (defined by dusky, necrotic 
stoma and increased stomal output) . Peripheral blood, spleen, native bowel, 
and allograft intraepithelial and lamina propria lymphocytes were harvested 
and mixed lymphocyte culture (MLC) reactivity against self, donor, and 
third-party splenocytes was assessed. Statistical analysis was performed by 
ANOVA with Dunne tt 1 s t for multiple comparisons against a control as a post 



hoc test. We found a very slight, but significant prolongation of graft 
survival in with treatment protocol V for both strain combinations. In 
addition, MLC response of splenocytes to donor antigen was decreased with 
combined CsA and Allotrap, but not with Allotrap alone. We conclude that 
Allotrap decreases response to alloantigens , and slightly, but 
significantly prolongs graft survival in the highly immunogenic small bowel 
transplant model. 
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Background: The ultimate treatment for severe short bowel syndrome is 
small bowel transplantation (SBT) . Current immunosuppression for SBT is 
relatively ineffective and toxic. Peptides derived from residues 75-84 of 
the HLA-B7 molecule are immunomodulatory in vitro, and in rodents, 
when combined with subtherapeutic doses of cyclosporine (CsA) , prolong 
cardiac and skin allograft survival without altering the recipient's 
rejection kinetics to third party allografts. We investigated the effects 
of HLA- ***B7*** peptide fragment in a rat model of SBT. Methods: 
Heterotopic allogeneic SBT was performed in Dagouti (RTlsup a) to Lewis 
(RTl(l)) high-responder rat strain combination. ***B7*** .75-84 (40 mg/kg/d) 
and subtherapeutic CsA (10 mg/kg/d) were administered alone, or in 
combination, by gavage to allograft recipients on days 0 to 4 after SBT. 
Recipient pretreatment with ***B7*** .75-84 on days -14, - 12, -10, and -7 
followed by subtherapeutic CsA on days 0 to 4 after SBT was also carried 
out. Graft rejection was determined by the presence of a palpable abdominal 
mass on daily examination or by loss of more than 10% initial body weight. 
Results: Without immunosuppression allografts rejected at a median time of 
6 days (range, 5 to 7; n = 7) . This was not significantly altered with 
either CsA therapy alone (median 6 days; range, 6 to 7; n = 6) or B7 
.75-84 alone (median, 5 days; range, 5 to 6; n = 6) . Recipient combination 
therapy with ***B7*** .75-84 and CsA after allografting significantly 
prolonged allograft survival (median, 11 days; range, 9 to 13; n = 9) , as 
did recipient ***B7*** .75-84 pretransplant therapy (median, 10 days; range, 
9 to 12; n = 6) , when administered over a 2-week period before 

allografting. Conclusion: Post-SBT recipient treatment with ***B7*** .75-84 
produced statistically significant improvement in allograft survival only 
after combination with subtherapeutic CsA. Recipient pre-SBT treatment with 

★**B7*** .75-84 alone however, resulted in statistically significant 
improvement in allograft survival in combination with post-SBT 
subtherapeutic CsA. These synergistic effects may be valuable in achieving 
improved SBT survival clinically and warrant further exploration. 
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Nude mice bearing CX-1 colon tumors were injected with 5 0 muCi sup lsup 
2sup 5I-labeled monoclonal antibody (MAb) ***B72*** .3. Radioactivity in 
tumors was studied with the gamma detecting probe (GDP) on days 1, 3, 7, 
and 10 after MAb injection. On each day, two mice were sacrificed and 
sections were examined with autoradiography (ARG) , immunoperoxidase methods 
(IMP), and routine stains. Mean probe counts showed increasing tumor to 
background ratios and ARG demonstrated a progressive increase in 
radionuclide in the tumors. The distribution of sup lsup 2sup 51 was 
primarily around the vascular spaces on day 1, but by day 3 and 
progressively it appeared in tumor gland lumina and necrotic areas . A 
regional correlation was shown between radionuclide in vascular spaces and 
its sequestration in tumor elements . 
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Bone-marrow transplantation has proved to be an effective method of 
treating patients with chronic granulocyte leukemia. sup 1 We report the 
clinical course of one patient who received three transplants from 
mismatched related donors. A 15-year-old boy had been found to have chronic 
granulocytic leukemia (Philadelphia-chromosome positive) 30 months earlier. 
He had previously undergone splenectomy. This patient had no HLA- identical 
sibling. A first cousin (age 2 0) was DR identical and had a negative mixed 
lymphocyte culture but was mismatched at HLA loci A and B - i.e., 
recipient , HLA-A2 - A10 , B7 -B7 , DR1-DR2 ; donor , HLA-A2 9 -A10 , 

*** B7 *** -B12,DR1-DR2 . At the time of transplantation the patient had been 
in a chronic phase for 2 6 months and had been immunized by previous 
transfusions (the reactivity of the patient's serum against the panel was 
60 per cent) . He was prepared for transplantation by administration of 
fractionated total-body irradiation (200 cGy twice daily for three days) 
followed by cyclophosphamide (60 mg per kilogram of body weight, twice a 
day) . We collected nucleated cells from the recipient (3.8xl0sup 8 cells 
per kilogram) ; after Ficoll separation, the cells contained 23 per cent T 
lymphocytes. The marrow cells were incubated with CD3/OKT3 and CD2/OKT11 
monoclonal antibodies (at 4degreeC for 3 0 minutes) and then underwent 
rabbit-complement-mediated cytolysis (at 25degreeC for 60 minutes). sup 2sup 
, sup 3 The ex vivo treatment removed 96 per cent of T lymphocytes. The 
number of residual coated T cells infused into the patient was 0.16xl0sup 7 
per kilogram. Methotrexate was given for 11 days afer transplantation. The 
patient was nursed in a sterile plastic isolater. The graft failed. Four 



weeks later a second T-cell -depleted graft from the same donor was also 
unsuccessful. Seventy days after the first transplantation, a third graft 
was taken from the patient's 41-year-old farther, who was haploidentical 
(HLA-A2-A10, ***B7*** -B12 , DR1-DR3 ) . There was a mismatch in the major blood 
group (A vs.O) . At that time, the patient had no fever and his clinical 
condition was fair. Before the third transplantation, he received 
intravenous ant i lymphocyte globulin of rabbit origin (8 mg per kilogram 
five times a day) and cyclophosphamide (5 0 mg per kilogram three times a 
day) . This second conditioning regimen was well tolerated. T-cell depletion 
was 90 per cent after the same monoclonal -antibody cocktail was used. The 
patient received 0.7xl0sup 7 residual coated T cells per kilogram and 
intravenous cyclosporine (1 mg per kilogram) , which was changed to oral 
cyclosporine (12.5 mg per kilogram per day) . The drug was stopped 60 days 
later because the patient could not tolerate it. Engraftment was achieved; 
28 days were required to reach a concentration of 0.5xl0sup 9 granulocytes 
per liter, and 65 days to reach 50xl0sup 9 platelets per liter. We observed 
a selective erythroid hypoplasia for five months. No acute clinical or 
biological graft versus host disease occurred (grade 0) . Allogeneic 
engraftment was confirmed by the findings that the karyotype was normal 
(all mitoses lacked the Philadelphia chromosome) , that only donor-type 
cells could be identified (paternal HLA phenotype) , and that A-positive 
erythrocytes appeared in the recipient's blood. In the seven months since 
the third graft, we have seen no chronic graft versus host disease. The 
patient's performance status is 80 per cent on the Karnovsky scale because 
he has a malabsorption syndrome unrelated to any intestinal 

***graft*** versus host disease. Fortunately, neither an early nor a late 
post-transplantation infectious complication occurred during the clinical 
course of aplasia (three months) . 
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The effect of blocking the CD2 8/B7 costimulatory pathway on 
intestinal allograft rejection was examined in mice. Murine CTLA4 Ig failed 
to prevent the rejection of allografts transplanted into wild- type or CD4 
knockout (KO) mice but did inhibit allograft rejection by CD8 KO 
recipients. This effect was associated with decreased intragraft mRNA for 
IFN-gamma and TNF-alpha and increased mRNA for IL-4 and IL-5 . This altered 
pattern of cytokine production was not observed in allografts from murine 
CTLA4Ig-treated CD 4 KO mice. These data demonstrate that blockade of the 
CD28/B7 pathway has different effects on intestinal allograft 
rejection mediated by CD4+ and CD8+ T cells and suggest that these T cell 
subsets have different costimulatory requirements in vivo. The results also 
suggest that the inhibition of CD4 + T cell -mediated allograft rejection by 
CTLA4 Ig may be related to down -regulation of Thl cytokines and/or 
up-regulation of Th2 cytokines. 
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Blocking the CD28/B7 and/or CD154/CD40 costimulatory pathways 
promotes long-term allograft survival in many transplant models where 
CD4(+) T cells are necessary for rejection. When CD8 (+) T cells are 
sufficient to mediate rejection, these approaches fail, resulting in 
costimulation blockade-resistant rejection. To address this problem we 
examined the role of lymphotoxin- related molecules in CD8 (+) T 
cell-mediated rejection of murine intestinal allografts. Targeting membrane 
lymphotoxin by means of a fusion protein, mAb, or genetic mutation 
inhibited rejection of intestinal allografts by CD8 ( + ) T cells. This effect 
was associated with decreased monokine induced by IFN-gamma (Mig) and 
secondary lymphoid chemokine (SLC) gene expression within allografts and 
spleens respectively. Blocking membrane lymphotoxin did not inhibit 
rejection mediated by CD4 (+) T cells. Combining disruption of membrane 
lymphotoxin and treatment with CTLA4-Ig inhibited rejection in wild- type 
mice. These data demonstrate that membrane lymphotoxin is an important 
regulatory molecule for CD8 (+) T cells mediating rejection and suggest a 
strategy to avoid costimulation blockade-resistant rejection. 

Record Date Created: 20011023 

Record Date Completed: 20011205 



5/7/16 (Item 3 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 2004 The Dialog Corp. All rts. reserv. 

11229778 PMID: 11266782 

Transplantation and the CD2 8 / CTLA4 / ***B7*** pathway. 

Alegre M; Fallarino F; Zhou P; Frauwirth K; Thistlethwaite J; Newell K; 
Gajewski T; Bluestone J 

University of Chicago, Department of Medicine, Section of Rheumatology, 
Chicago, Illinois, USA. malegre@midway.uchicago.edu 

Transplantation proceedings (United States) Feb-Mar 2001, 33 (1-2) 
p209-ll, ISSN 0041-1345 Journal Code: 0243532 

Contract/Grant Number: AI29531; AI; NIAID 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type : Completed 

Record Date Created: 20010327 

Record Date Completed: 20010628 



5/7/17 (Item 1 from file: 399) 



DIALOG (R) File 399 : CA SEARCH (R) 

(c) 2004 American Chemical Society. All rts. reserv. 



135240937 CA: 135 ( 17 ) 24 093 7k PATENT 

Use of a combination of agents that modulate B7 activity in inhibiting 
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Transplant and Transplantation. . . 

allotransplant, small intestine; use of antibodies to B7-1 and B7-2 and 
a rapamycin compound in inhibiting intestinal allograft rejection 
Chemokine receptors . . . 

p chemokine receptor CCR5; inhibiting cytokine production and the 
CD28/B7 pathway by anti-B7 antibodies in relation to inhibiting 
intestinal allograft rejection 
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Y; inhibiting cytokine production and the CD28/B7 pathway by anti-B7 
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macrophage inflammatory protein 1; inhibiting cytokine production and the 
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intestinal allograft rejection 
Antibodies . . . 

monoclonal; use of antibodies to B7-1 and B7-2 and a rapamycin compound 
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rapamycin compound in inhibiting intestinal allograft rejection 
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Immunotherapy. . . Signal transduction, biological . . . 

use of antibodies to B7-1 and B7-2 and a rapamycin compound in inhibiting 

intestinal allograft rejection 
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inhibiting intestinal allograft rejection 
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DESCRIPTORS : 
Antigens, HML-1. . . 

CD103; monoclonal antibodies to adhesion mol. or T cell growth factor 
receptor or T cell signal costimulator for inhibiting graft vs. host 
disease in tissue or organ transplant recipients 
Integrins , P4 . . . 

CD104; monoclonal antibodies to adhesion mol. or T cell growth factor 
receptor or T cell signal costimulator for inhibiting graft vs. host 
disease in tissue or organ transplant recipients 
Antigens . . . 

CD48; monoclonal antibodies to adhesion mol. or T cell growth factor 
receptor or T cell signal costimulator for inhibiting graft vs. host 
disease in tissue or organ transplant recipients 
Antigens . . . 

CD49; monoclonal antibodies to adhesion mol. or T cell growth factor 
receptor or T cell signal costimulator for inhibiting graft vs. host 
disease in tissue or organ transplant recipients 
Antigens , CDw52 . . . 

CD52; monoclonal antibodies to adhesion mol. or T cell growth factor 
receptor or T cell signal costimulator for inhibiting graft vs. host 
disease in tissue or organ transplant recipients 
Antigens . . . 

CD61P; monoclonal antibodies to adhesion mol. or T cell growth factor 
receptor or T cell signal costimulator for inhibiting graft vs. host 
disease in tissue or organ transplant recipients 
Bone marrow. . . 

cell; monoclonal antibodies to adhesion mol. or T cell growth factor 
receptor or T cell signal costimulator for inhibiting graft vs. host 
disease in tissue or organ transplant recipients 

Proteins , specif ic or class, fusion products... 

CTLA4-Ig; monoclonal antibodies to adhesion mol. or T cell growth 
factor receptor or T cell signal costimulator for inhibiting graft vs. 
host disease in tissue or organ transplant recipients 

Immunoglobulins. . . 

fusion protein; monoclonal antibodies to adhesion mol. or T cell growth 
factor receptor or T cell signal costimulator for inhibiting graft vs. 
host disease in tissue or organ transplant recipients 
Adhesion, bio- . . . 

inhibitor; monoclonal antibodies to adhesion mol. or T cell growth 
factor receptor or T cell signal costimulator for inhibiting graft vs. 
host disease in tissue or organ transplant recipients 

Antibodies... Antibodies , monoclonal . Antigens... Antigens , alio- .. . 

Antigens, B 7.2... Antigens , B7/BB-1 . Antigens , CD28 .. . Antigens , CD2 .. . 

Antigens , CD44 .. . Antigens , CD56 .. . Antigens , CD59 .. . Antigens , Thy-1 .. . Bone 

marrow, transplant . . . Glycophosphoproteins , E-selectins . . . 

Glycoproteins, specif ic or class, CAM... Glycoproteins , specif ic or class, 
gp39... Glycoproteins , specif ic or class, ICAM-1 (intercellular adhesion 



mol . 1)... Glycoproteins , specif ic or class, ICAM-2 (intercellular adhesion 

mol . 2)... Glycoproteins , specif ic or class, ICAM-3 (intercellular adhesion 

mol. 3)... Glycoproteins , specif ic or class, L-selectins . . . Heart , transplant 

... Hematopoietic precursor cell... Integrins , antigens LFA-1... 

Integrins,al(31. . . Integrins ,a2 pi . . . 

Integrins , a3pl . . . Integrins , a4pi . . . 

Integrins, a5pl . Integrins , a6pi . Integrins, pi 

. . . Integrins , P3 . . . Interferons , y . . . Intestine , transplant . . . 

Kidney, transplant . . . Liver, transplant /. . Lung, transplant . . . 

Lymphocyte, T- cell .. . Lymphokine and cytokine receptors , interleukin 2... 

Lymphokines and Cytokines , interleukin la... Lymphokines and 

Cytokines , interleukin ip. . . Lymphokines and Cytokines , interleukin 10 

... Lymphokines and Cytokines , interleukin 12... Lymphokines and 

Cytokines , interleukin 15... Lymphokines and Cytokines , interleukin 2... 

Lymphokines and Cytokines , interleukin 4... Lymphokines and 

Cytokines , interleukin 6... Lymphokines and Cytokines , interleukin 7... 

Lymphokines and Cytokines , interleukin 9... Organ, transplant .. . Pancreatic 

islet of Langerhans, transplant . Receptors... Receptors , interleukin 2... 

Sialoglycoproteins, leukosialins . . . Sialoglycoproteins , VCAM-1 (vascular cell 

adhesion mol. 1)... Skin, transplant .. . Spleen, splenocyte .. . Transplant and 

Transplantation, graft-vs . -host reaction. . . 

monoclonal antibodies to adhesion mol. or T cell growth factor receptor 
or T cell signal costimulator for inhibiting graft vs. host disease in 
tissue or organ transplant recipients 
Blood corpuscle. . . 

peripheral; monoclonal antibodies to adhesion mol. or T cell growth 
factor receptor or T cell signal costimulator for inhibiting graft vs. 
host disease in tissue or organ transplant recipients 
Antigens, CTLA-4 (cytotoxic T- lymphocyte -activating, 4)... 

soluble form or fusion protein containing; monoclonal antibodies to adhesion 
mol. or T cell growth factor receptor or T cell signal costimulator for 
inhibiting graft vs. host disease in tissue or organ trans 
Animal growth regulators . . . 

T cell growth factor; monoclonal antibodies to adhesion mol. or T cell 
growth factor receptor or T cell signal costimulator for inhibiting 
graft vs. host disease in tissue or organ transplant recipien 
Animal tissue... Intestine, colon. . . 

transplant; monoclonal antibodies to adhesion mol. or T cell growth 
factor receptor or T cell signal costimulator for inhibiting graft vs. 
host disease in tissue or organ transplant recipients 
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Significant advances have been made in the understanding of allograft 



rejection. There is growing awareness that allograft acceptance, or 
tolerance, is also an active process rather than a passive absence of 
rejection. Mechanistic awareness of this process has spawned many 
preclinical strategies for the prevention of allograft rejection without 
the need for chronic immunosuppression. These therapies are currently 
entering clinical trials. This article reviews the prevailing therapies 
that hold promise for future clinical application. In particular, their 
application in children is discussed, as are biologic aspects of childhood 
immunity that may play a role in the success or failure of these 
strategies . 
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The destiny of activated T cells is critical to the ultimate fate of 
immune response. After encountering antigen, naive T cells receive signal 1 
through the T-cell receptor (TCR) -major histocompatibility complex (MHC) 
plus antigenic peptide complex and signal 2 through 'positive' 
costimulatory molecules leading to full activation. 'Negative' T-cell 
costimulatory pathways, on the other hand, function to downregulate immune 
responses. The purpose of this article is to review the current state of 
knowledge and recent advances in our understanding of the functions of the 
positive and negative T-cell costimulatory pathways in alloimmune 
responses. Specifically, we discuss the functions of the CD28:B7 and the 
tumor necrosis factor receptor (TNFR) : tumor necrosis factor (TNF) family of 
molecules in allograft rejection and tolerance. We address the following 
important questions: are T-cell costimulatory pathways merely redundant or 
do they provide distinct and unique functions? What are the important and 
unique interactions between the various pathways? And, what are the effects 
and mechanisms of targeting of these pathways in different types and 
patterns of allograft rejection and tolerance models? 
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The continued discovery of novel immune molecules and pathways over the 
last decade has spurred a tremendous amount of research into the targeting 
of these pathways for the prevention of transplant rejection. Of particular 
interest are members of the ever-growing family of T-cell co-stimulatory 
pathways; the classic co-stimulatory pathways are the CD28/CTLA4 : B7 -1/2 and 
CD40:CD154, while the I COS : ICOSL and PD- 1 : PD-L1/PD-L2 pathways are novel. 
Various chimeric molecules and monoclonal antibodies have been developed 
for targeting these pathways with promising results, especially with the 
newer generation of agents and in combination among themselves, with other 
immunomodulatory therapies and/or with conventional immunosuppressive 
agents. These novel immunomodulatory strategies have the potential to bring 
us a step closer to achieving transplantation tolerance, (c) Current Drugs. 
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Background. Co- stimulatory blockade has been shown to prolong allograft 
survival in different transplant models. We investigated the effect of 
combining humanized anti-CD80 and anti-CD86 monoclonal antibodies (mAb) 
with sirolimus in cynomolgus monkey renal transplant recipients. Methods. 
After renal transplantation, groups of four animals were treated daily with 
sirolimus, sirolimus and nine weekly doses of mAb, two weekly doses of mAb, 
or sirolimus and two weekly doses of mAb. Results. Survival was 
significantly better in monkeys treated with the combination of sirolimus 
and mAb when compared with treatment with either agent alone (P=0.0067 by 
log-rank analysis) . When combined with sirolimus, nine weekly doses of mAb 
did not result in an additional survival benefit compared with only two mAb 
doses (P=0.74). None of the treatment regimens used in this study resulted 
in development of transplantation tolerance. Conclusions. Sirolimus can be 
successfully combined with humanized mAb against CD80 and CD86. Induction ^ 
with a short course of mAb is effective in prolonging allograft survival in 
combination with sirolimus. 
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There are various approaches to the enhancement of dendritic cell (DC) 
tolerogenicity for the promotion of cell or organ allograft survival. Both 
pharmacologic and biologic agents, including several commonly used 
immunosuppressive drugs, and specific anti- inflammatory cytokines inhibit 
DC maturation, whereas costimulation-blocking agents can also promote the 
induction of antigen-specific T-cell unresponsiveness by DC. Delivery of 
genes encoding molecules that subvert T-cell responses by various 
mechanisms, and targeting of DC migration by selective manipulation of 
chemokine and chemokine receptor expression, represent additional promising 
strategies. In this short review, the authors consider those approaches 
that have been used to promote the tolerogenicity of donor-derived DC in 
experimental models. Whereas most work to date has focused on myeloid DC, 
manipulation of other DC subsets may also offer potential for improving the 
outcome of transplantation and enhancing tolerance induction. 
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In the pipeline, there are a number of novel immunosuppressive drugs in 
preclinical development or in early clinical trials. The major target of 
new agents are cell -surface molecules important in immune cell interactions 
(especially the costimulatory pathway) , signaling pathways that activate T 
cells, T-cell proliferation and trafficking and recruitment of immune cells 
responsible for rejection. The most promising biologic agents include a 
humanized anti-CDlla (anti-LFAl) , humanized anti-B7.l/ ***B7*** .2, a 
second-generation CTLA4 lg (LEA2 9Y) and a humanized antibody to 
anti-CD45 RB . Inhibitors of T-cell activation and signaling are still in 
preclinical development. The most interesting inhibitors of T-cell 
proliferation include inhibitors of the Janus protein tyrosine kinase, 
JAK3, and FK778, a leflunomide analog. Chemokines play an important role in 
rejection by virtue of their critical role as regulator of trafficking and 
activation of lymphocytes. Early trials of FTY720, a synthetic small 
molecule with functional homology to sphingosine-1 phosphate leading to 
lymphocyte sequestration, appear very promising; however, enthusiasm for 
this drug is mitigated by its potential cardiac side-effects. Antagonists 
to several chemokine receptors, including CCR1, CXCR3 and CCRS, have been 
shown to be effective in experimental transplantation and are likely to be 
considered for clinical development. 
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The CD134-CD134 ligand (CD134L) costimulatory pathway has been shown to 
be critical for both T and B cell activation; however, its role in 
regulating the alloimmune response remains unexplored. Furthermore, its 
interactions with other costimulatory pathways and immunosuppressive agents 
are unclear. We investigated the effect of CD134-CD134L pathway blockade on 
allograft rejection in fully MHC -mismatched rat cardiac and skin 
transplantation models. CD134L blockade alone did not prolong graft 
survival compared with that of untreated recipients, and in combination 
with donor-specific transfusion, cyclosporine , or rapamycin, was less 
effective than B7 blockade in prolonging allograft survival. However, in 
combination with B7 blockade, long-term allograft survival was achieved in 
all recipients (>2 00 days) . Moreover, this was synergistic in reducing the 
frequency of IFN-gamma-producing alloreactive lymphocytes and inhibiting 
the generation of activated/effector lymphocytes. Most impressively, this 
combination prevented rejection in a presensitized model using adoptive 
transfer of primed lymphocytes into athymic heart transplant recipients. In 
comparison to untreated recipients (mean survival time (MST) : 5.3 +/- 0.5 
days) , anti-CD134L mAb alone modestly prolonged allograft survival (MST: 14 
+/- 2.8 days) as did CTLA4 Ig (MST: 21.5 +/- 1.7 days), but all grafts were 
rejected within 24 days. Importantly, combined blockade further and 
significantly prolonged allograft survival (MST: 75.3 +/- 12.7 days) and 
prevented the expansion and/or persistence of primed/effector alloreactive 
T cells. Our data suggest that CD134-CD134L is a critical pathway in 
alloimmune responses, especially recall/primed responses, and is 
synergistic with CD28-B7 in mediating T cell effector responses during 
allograft rejection. Understanding the mechanisms of collaboration between 
these different pathways is important for the development of novel 
strategies to promote long-term allograft survival. 
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Type 1 diabetes mellitus affects about 1 in 300 people in North America 
and Europe. Epidemiological studies indicate that the incidence and thus 
prevalence of type 1 diabetes is rising worldwide. Intervention in 
autoimmune type 1 a diabetes could occur at the time of diagnosis or, 
preferably, prior to clinical presentation during the 1 prediabetic ' period 
(e.g. prevention) . Prediabetes is best recognised by the detection of islet 
autoantibodies in the serum. Promising intervention strategies include 
monoclonal antibody therapies (e.g. anti-CD3, anti-CD25, anti-CD52 or 
anti-CD20 monoclonal ***antibodies*** ), immunosuppression (e.g. calcineurin 
inhibitors, B7 blockade, glucocorticoids, sirolimus (rapamycin 
), azathioprine or mycophenolate mofetil) , immunomodulatory therapies (e.g. 
plasmapheresis, intravenous immunoglobulin, cytokine administration, 
adoptive cellular gene therapy) and tolerisation interventions (e.g. 
autoantigen administration or avoidance, altered peptide ligand or 
peptide-based therapies) . To date, islet and pancreas transplantation have 
essentially been reserved for patients with long-standing diabetes who have 
complications and are also in need of a concurrent kidney transplant. None 
of the therapies attempted to date has produced long-term remissions in 
new-onset type 1 diabetes patients and no therapies have been shown to 
prevent the disease. Nevertheless, with advances in our understanding of 
basic immunology and the cellular and molecular mechanisms of tolerance 
induction and maintenance, successful intervention therapies will be 
developed. The balance between safety and efficacy is critical. Higher 
rates of adverse events might be more tolerable in new-onset type 1 
diabetes patients if the therapy is extremely effective at inducing a 
permanent remission. However, therapies must not harm the beta-cells 
themselves or any organ system that is a potential target of diabetes 
complications, such as the nervous system, retina, cardiovascular system or 
kidney. In the treatment of prediabetes, successful therapies should 
provide a level of safety similar to that of currently used vaccines and a 
high level of efficacy. 
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Immune tolerance therapies are designed to reprogram immune cells in a 
highly specific fashion to eliminate pathogenic responses while preserving 
protective immunity. A concept that has tantalized immunologists for 
decades, the development of tolerance- inducing therapies, would 
revolutionize the management of a wide range of chronic and often 
debilitating diseases by obviating the need for lifelong immunosuppressive 
regimens . The advances of the past decade have provided a more detailed 
understanding of the molecular events associated with T-cell recognition 
and activation. Building on these advances, immunologists have demonstrated 
the feasibility of various tolerance-inducing approaches in small- and 
large-animal models of autoimmunity, allergy, and transplant graft 
rejection. Unprecedented opportunities to test these approaches in a 



variety of human diseases have now emerged. To capitalize on these 
advances, the National Institutes of Health recently established the Immune 
Tolerance Network (ITN) , an international consortium of more than 70 basic 
and clinical immunologists dedicated to the evaluation of novel 
tolerance -inducing therapies and associated studies of immunologic 
mechanisms. By using a unique interactive approach to accelerate the 
development of clinical tolerance therapies, the ITN is partnering with the 
biotechnology and pharmaceutical industries to examine innovative 
tolerogenic approaches in a range of allergic and autoimmune diseases and 
to prevent graft rejection after transplantation. Two years since its 
inception, the ITN now has approximately 2 dozen clinical trials or 
tolerance assays studies ongoing or in later stages of protocol 
development. This report summarizes the rationale for emphasizing clinical 
research on immune tolerance and highlights the progress of the ITN. 
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The goal of immunosuppression in solid organ transplantation is to blunt 
the immune response of the patient to the allograft, while maintaining 
sufficient resistance to avoid opportunistic infections and malignancy. 
Despite progress in this field, rejection processes, particularly of the 
chronic form, remain an important cause of morbidity and graft loss. This 
review discusses the advances in drug development and pharmacology as well 
as in immunobiology, which are likely to lead to more potent, effective and 
selective regimens to improve the therapeutic efficacy and overcome the 
range of adverse side effects now plaguing the transplant enterprise. The 
future era of transplantation is likely to focus on receptor or cytosolic 
enzyme targets more specifically represented on or in lymphocytes as 
opposed to other cells or tissues. Four current targets of this strategy 
are: the chemokine receptor- 7 surface marker that mediates lymphocyte 
affinity for specific types of high endothelial venules; Zap-70, a 
signaling enzyme associated with T cell antigen receptors (signal 1) ; 
plasma membrane proteins mediating costimulat ion (signal 2) ; and 
antagonists of Janus kinase 3 (Jak3), an enzyme transducing cytokine 
signals from the cell surface to the interior (signal 3) . (C) 2000 Prous 
Science . 
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